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DATE OF MEETING: May 20, 1999
DATE OF LOG ENTRY: May 26, 1999
PERSON SUBMITTING LOG: George F. Sushinsky

LOCATION: Sheraton Hotel
Seattle, WA

CPSC ATTENDEE(S): George F. Sushinsky, Scott Heh (first hour)

NON-CPSC ATTENDEE(S): ' Members and Guests of ASTM F 08.17
An attendance list is not yet available but is being mailed
to attendees. It will be attached to this log when available

SUMMARY OF MEETING:

Subcommittee chairman, Patrick Welsh (Hedstrom) called the meeting to order and
passed out an agenda (attachment 1). A membership update showed that the subcommittee
has 42 members (19 producers, 2 users, 19 general interest, and 2 unclassified). The
chairman announced that this is a balanced subcommittee. Lani Loken-Dahle was asked to be
the secretary of the group. After introductions, the minutes of the last meeting were approved
without change. Mr. Welsh announced that there were submissions from CPSC and Sean
Gorman of Sealed Air Corp. to be considered during the task group discussions. These
documents had been faxed to the subcommittee members earlier in the week but most members

did not have the submissions. George Luciw, the subcommittee’s ASTM liaison was asked to
get copies made (attachment 2).

Tt was announced that the standard, F 381 ” Standard Consumer Safety Specification for
Components,Assembly, and Use of a Trampoline,” was in the process of being printed as
amended through the previous balloting process. An avenue for disseminating copies was
sought. Because of copyright restrictions the standard could only be obtained through ASTM.
Ms Loken-Dahle is the head of the International Trampoline Industry Association, a 100-
member organization that publishes a newsletter. It was suggested that the newsletter publish
an outline of the new requirements and the method to obtain copies of the standard.

John Kuchno remarked that the subcommittee’s tasks groups were considering changes
to the standard and urged the members to move the process forward. At this point the task
groups discussions occurred. _




Institutional Trampolines Task Group:

Ms. Loken-Dabhle reported for this task group. She told the subcommittee that there
were three levels of trampolines - Consumer, Institutional, and Competitive. Consumer
trampolines are subject to the ASTM F 381 standard; competitive meet FIG norms (see
attachment 3); while institutional fall between the other two categories. Institutional
trampolines are found at schools, are usually rectangular, and are seeing tremendous growth in
numbers because of the upcoming Olympics. International standards for trampolines were
discussed. There is a European standard that is in final draft awaiting release. The task group
appeared to be exploratory and did not seem to have a deliverable on their future agenda.

A general discussion ensued. It was noted that comments by Michael Shanok (page 4
of the Dec 10, 1998 minutes) were to be addressed when the standard was reballoted. His
comments concerned some wording changes to sections 7.3.2 and 7.3.2.4. Art Mittelstaedt
(inter-city Testing and Consulting Corp.) requested that language be added to the standard for
safety surfacing around the trampoline. Bud Nichols (Jump King) noted that surround courts
were becoming popular and George Sushinsky, CPSC, suggested that if they continue as a
popular option the subcommittee may need to address their performance in a new standard.
The chairman asked Mr. Mittelstaedt to address his request in the form of a proposal.

Padding Task Group:

Mr. Welsh summarized the issues before the Padding Task Group starting with three
proposals he sent to subcommittee members for comments (attachment 2). The proposals were
(1) delete the severity index requirement of F381 and adopt peak G and time interval
requirements, (2) a drop test procedure for padding, and (3) a wind test procedure for padding
retention. In his letter to the subcommittee members dated 1 Feb 99, Mr. Welsh encouraged
the manufacturers to conduct the proposed tests and report their findings to him by the end of
February. Two sets of comments were received (CPSC and Gorman). Based on comments
received, especially those from CPSC, Mr. Welsh withdrew proposal 1 in lieu of a proposal
from CPSC for a systems check requirement and proposal 3 as too variable. He then asked
George Sushinsky to explain the CPSC request to add a system check requirement to the
standard. '

The systems check requirement was adapted from a similar requirement in ASTM F
1446 “Equipment and Procedures Used in Evaluating the Performance Characteristics of
Protective Headgear.” Mr. Sushinsky explained the requirements and the CPSC experience
with use of this procedure for equipment set up for impact attenuation measurements of
headgear and playground surfacing. He noted the similarities in the types of measurements
and equipment used in testing these products and their relationship to the equipment and
procedures for trampoline padding. As part of the CPSC proposal, to add a system check
procedure to the F 381 standard, there was a recommended round-robin procedure intended to
provide the manufacturers and other subcommittee with the data needed as rationale to add the
system check requirement. The recommended system check and round robin procedure use a
specified spherical impactor dropped onto a Modular Elastomer Programmer (MEP) to
establish the peak output of the impact attenuation system. Sean Gorman vigorously objected



to the proposal. He stated that he would be unable to participate in this round robin because of
the use of the spherical impactor, with its different shape and mass and dropped from a
different height, represents an unknown quantity in terms of trampoline pad testing with the
specified flat-faced cylinder. Mr. Sushinsky explained that the relationship between the
different missiles was taken into account in the round robin test procedure. After much back
and forth discussion, it was agreed that the round robin would be revised to highlight testing
with the trampoline missile and include, as an option, tests with the spherical impactor. The
round robin procedure was to be revised in two to three weeks so that laboratories and
manufacturers could participate in the testing and have the results completed in time for a late
Summer or early Fall task group meeting at CPSC.

Proposal 2 from Mr. Welsh is primarily intended to address injuries occurring as a
result of stepping or jumping on the padding and pushing the padding through the springs.
Mzr. Sushinsky stated that CPSC did not have incident data to support a rationale for this
scenario. He noted instead CPSC’s desire to have padding attachments strengthened. CPSC
data show that injuries resulting from impacts with springs and frames occur when pads are
missing, slide off the springs and frame, or have attachments that break. Mr. Sushinsky
related the results of tensile tests of padding attachments from seven trampolines. The strength
of the attachment varied substantially (40 to 250 pounds of tensile force) and appeared highly
dependent on the width of the attachment and the amount and style of the stitching. The
subcommittee requested data and the procedures used in the tests. (The subcommittee
chairman had not received the sanitized copy of the data sent for the subcommittee’s
consideration.) Mr. Sushinsky noted that one manufacturer passed the padding impact
requirements, had high strength attachments, and no reported injuries on the frame or springs
in the CPSC data.

Mr. Welsh noted that the pads are the weak link in the trampoline. He said frames last
“forever”, springs and mats are generally okay, but pads generally last only a season. A
discussion ensued on the length of a season, the expectations of safety devices (e.g. brakes on a
car), and the responsibility of both the manufacturer and the consumer.

A “to do” list was prepared for the padding task group. It included:
e Revision of the Round Robin (Gorman and CPSC)

¢ Drafting of tensile requirements (CPSC)

o Preparation for a task group meeting at CPSC.

Mr. Gorman asked why the subcommittee has not addressed issues he wrote about a
year ago including operational testing issues such as the number of impacts, and whether the
foam is tested separately or as covered with vinyl as supplied with the product. These issues
were left unresolved.

Mr. Sushinsky added two more comments for discussion and consideration by the
manufacturers. He noted that routine surveillance of labeling on trampoline cartons showed
that some manufacturers were not adhering to the minimum size of lettering for labels as called
for in ANSI 535. In addition, with regard to spring integrity, he noted that Commission staff
continues to receive reports of spring distortion and breakage. The subcommittee members



were enjoined to address these issues as individuals involved in the manufacturing of
trampolines and in terms of performance requirements in ASTM F 381.

The next meeting of the subcommittee is the week of December 7, 1999 in New
Orleans.

The meeting adjourned at 12:12 p.m.
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VI.  Discussion regarding amendments to F381-99
A Potential amendments to section 7.3.2
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1. report on impact and attachment tests
2. severity index issues
3. review of proposed test methods
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VII. Summarize and close
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Dear Task Group Member and Colleague,

Please find the following 2 proposals submitted by Ms. Jean Kennedy of the
Consumer Product Safety Commission and myself as Chairman. Mr. Sean
Gorman has offered comments on the original proposal submitted by the
Chairman and | have included these as well. :

) i
Ms. Kennedy's proposal outlines a systems check requirement that must be
completed before performing the head impact test described in F381 and F355,

- The requirements for severity index have not been changed. My proposal

indicates a change to the head impact testing and the adoption of the test *
method specified in the bicycle helmet standard. Upon further discussion of the
head impact test method with severat colleagues, | believe our goais wouid be
better accomplished by remaining witp the severity index requirement. | am
willing to withdraw my first proposali and discuss the adoption of the systems
check requirement proposed by Ms. Kennedy. Also, comments were well taken
on my third propoesal for the outdoor weathering requirement for the trampoline
pad. Several members were concerned that the test method described in my

dioo2/017

frracwmenr 2

third proposal would not be easily reproducible and consistent. Therefore, | am

willing to withdraw this proposal. However, | support a drop test or static load

{equirement, as described by my second proposal, and invite discussion on this

ssue,
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2N Seafﬂelease‘.be Prepared o discuss these proposals at the subcommittes meeting in

Patrick Welsh
Hedstrom C°rp aration
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, _ : : W Uu4/ 017
- uY 312¥ FAA BLA BZI Zudl . S1NUR Pﬂ“’ BUrKy
Uss1B/YY L : NN it Vi 321 Seq 2355 P.E2e0

-
U.S. CONSUMER PRODUCT SAFETY COMMISSION
‘ WASHINGTON, DC 20207
Jean Kennagy _ Tek 301.504-0608 axd 150
Orvron o Bl Camplrce Gt ety Drpsaen
Drvion _ | | - Email: kennedy@rpsc gov
May 14, 1999

M. Patrick Welsh i

Chair, Trampoline Padding Task Group X

Hedstrom Corporation

P.O.Box 432

Sunnyside Roed -

Bedford, PA 15522

RE: CPSC Revisions and Proposals far ASTM F381-99 Trampoline Standazd,
Dear Mr. Welsh:

The Commission sfaff tas reviewed your proposals on trampoling pad testing provided to the
Trampoline Padding Task Group. CPSC staff has the following comments on the proposals to address the
=~ hazardy associated with trampoline pads. |

CPSC staff recommends that the Trampoline Submummea addrcsstwo issues related to rasting
of rampoline padding: (1) reproducibility of impact test results, and (2) the development of test
requirements for padding retention. The staff recommends no change to the 450 51 impact performance
requmanatﬂm hme.

TheCPSCmEmommendsaddmgmmcm:ymcheakmqummusadmﬂmAsm
F1446-37 standard for beadgear, to improve trampoline padding test reproducibility. This reguirement
includes use of a modular elastomer programmer (MEP) and 8 specific spherical impactor to check the
testing instruments before sad after performing the 6.1 performaace requirements. The proposed systemns
check requirement is attached for subcommittes review and balloting, following the successfu] results of
the round robin systems check testing. Also attached is a list of testing labs that we know are equipped to
perform these tests.

Padding is & protective component part of a trampoline only if its sttachments are sufficiently
cunstracted so the pad will cover the springs and frame at all times. In respect to proposals 2 and 3, the
staff believes that they do nct address pad attachments that break from use. Pad attachments that break
leave users in danper of injury from contacts with springs or frames. Head, foot, arm, and back fractures,
aswellaswmmmmwﬁamﬁﬂmmmmwmmddmgw
padding that was [oose and oot in place. Duta ghows no injuries that hgve occurred on pads that were
pushed down between springs or blown off by wind.

mmmmmwmm«mlmmmmnpaﬂdmgmmﬁme
/’"’\ have broken easily. These faflures can resuit from a combination of expected use and design. CPSC staff
believes a requirement thas tests the strength of pad attachments is paramount for the tampoline safety

v

CPSC Hotfing: 1-800-538-CPSCLZT72) vr CPSC's Web Shs: tipciwww cpec.gov
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mmdwmm‘mmﬁwmsmﬁmmwmﬁesm
had single, double stitching, or double-axis stitching; and inner sectional ties and frame ties. Aspart of
WWWWWWHMmeMMmMMy
forees of scveral pad types. Differences in the strength of individual antachments wers noted based og
their design. These differences affact padding retention and we will be prepared to discuss our test resuits
=t the upcoming meeting.

rnmmmmdmwmmmuﬁmmmm
system is of concern. We saggest that the subcommittee explors the development of requirements for the
‘gumber of attachments snd/cr the strength of the entire pad system. "

W,thidmmmmwmhmmmmdemy
contribute to pad failures. Because these products are likely to stay cutdoors, the foree tests should be
reappiicd to the same padding attachments and the padding system that bas been exposed to lsbarutory
Wamm;dw,Mwu.mdmdmwﬂchmw'mW!ifeofmproduct, The
force tests should be repeated at intervals during the environmental testing to determine the decreass in
attachment strength. From these tests, the task group can recommend reasonable specific force
requirements for trampoiine padding attackments. -

In the imdmwhﬂcmemkmpmdswitb‘nsﬁngraquimumforpud attachments, CPSC
staff socourages finms to explore and employ alterpative methods that prevent their pad attachments from
breaking and keep pads in place on trampoliines,

| Trampoline Task Group
“cc: Members of Trampoline Padding Task Group
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The combined total mass of the spherical impactor decp dgsembly, yhiakh
Conxisty of the spharical {mpactor a0d instrumented STppoTE as:;ably, ghall .,
be 5.0 x g.1 kg (1l1.00 + g.22 1n)., '

The sphericgl lmpactor shall be g 146 Y {5.75 in) diznetyr slusinum aphere
that is mounted on the ball-zmm connector of the drop issambly.

The ceabined total mas53 of the trampoline miwgila drop aszeably, which
COBSisty of the test niggile and instrumented SUPPOIT assamply, shall be 3.00
£ 0.18 xg (20.0 & @.4 1b),

The MEP skal) be 152 xm (8 {n) jn dizmoter and 25 mm (1 iz} shick, ang shall
have a2 durometsr ©f 60 £ 2 Shere A

The MEF shall be affixeq to the top surfacs of a tlat 6,35 am (W gm) thick
2lamiagm plate. The geometzie center of the Mzp pad shall be aligaed with the

vertical axis orf the accelercagtar,

2, Descripeisn of tha Zast R:Lg.

Prioy to any testing, each Pirticipating lap aball provids in weiting a
[ A detailed deseription of any aquicment int:{:déd o be used for testing. The
deacriprion shai: include the test Tig(s] in detail, ircluding the Tollowing

iteme:

make of test Iig (if purchased as systam)
age of -vest rig . :
distance betweap the g-uidewixeg on twinewire rigs.

——

=838 of drop azsepbly
velocizy maasurement system

*pherical impactor mass and dizensions ang mounting derails
tranpoline impact missie (dimensions, masw and Raunting

; detaits)

i = each lab's NEP (dimensions, material, Rardness)

f

j © . 3.Procatiuras-farts a &8
Pazrt A
A.1  Zach participating lab shall condget impact Teats by dropping che

spaerical impactor (Chis will he Provided by Cpsc if sne lab does net save
one) gix times, at intezrvale of 7% & 15 secoends, onto the CI5C MEP (rhigy will

;
i
£
;
§
3
i
E

o ——

"
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be provided by CPSC}, as described below.

The spherical impactor shall be dropped in 3 guided free falj, using 3
menorall ox guide-wire test apparatuy, onto the MEP fived to a rigid base.

zacbimact:hulmz;tthesmpmiumanthemr.

The spherical impactor ahall be dropped onto the MEP? at an impact velocity of
5.44 m/s + 2% (Typically, this requires a mimimow drop beight of about 1.51
merera (4.93 £t) pluz a height sdjustment to account for friction losses.)

A2 Each participating lab shall conduct impact tests eimilar to A.l abeve
by dropping the spherjcal impactor six times, at intervals of 75 t 15
seconds, &t an impact veloelty of 5.44 m/s, onto their own MED, A

A-3  Bach participating lab shall drop the spherical izpactor six times, at
intervals of 75 £ 15 sscoads, eneo the CPSC MEP, a3 described in A,1 apave,-
but gt an impact velogcity of 3.46 m/zec + 2% (Typically, this requires a
=inimum dzep height of §.61 m {2.0 £t) plus a Beight adjustment to aceount
for fricticn loss«s}.

A.4 Each participating lab shall cosdust impRet tests gimilar to A.3 abave

by dropping the spherical (mpactor six times, at intervals of 75 & 15
secends, at an impact velocity ©f 3.46 m/a, oAts their own MEp.

A.5  Each participating lab shall dzop a trampoline test missile sixz timss,
at intervals of 75 : 15 seaconds, ohto the CPSC MEP at an impacr velocity af
3.46 m/saec £ 2% (Typically, this reguires a minimuny drep haight of 0.61 m
(2.0 ££) plua a height adjustment To account for frictien losses.

p— A.6¢ Tach participating lab shall conduct izmpact tests similax %o A.5 apove
; by dropping the trampaline test missile six times, at istervals 8L 75 £ 15 -
Ssconds, at an impact velocity of 3.46 m/s onto their own MEP.

X.7 Tor testing in Paxts A & B, each lab shall record the test results gs
degeribed in Sectiom 4 (Report). ALl test results shall ba provided to and
reviewad by CPSC wtaff and the Trampoline Subcommittee members.

A-@ Only after tiie test results Rdave been examined by CPSC and tha
Irampolise Subcommittee members and are shown to be Ieproducible will the
aext praocedure, Pars R, be ondertaren.

Pzt B

8.1 ?zior to conducting 5.2, and then agail after, perform the Instrument: =
§ystems Check Procsdure in Seetion 17 sf ASTX F1445. Thig involves six
iopaets wigh the spherical impactor omto their own MEP, at intervals of 75 =
15 seconds, and an impact velocity of 8.44 m/g. :

3.2

Following the pIocedure and equipment apecificarions in ASTM PY81 and ASTM
F3%5. using the trampoline missile, each Pasticipatizg 13b shall conduct six
deop impact tests onte each pad sazple (mangfactnrers’ pac samples will be
collected and distributed by CFEC). :

4 . Rapor-t )
Zach participating lab shall report the following information:
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Degeripticn of how the Sewarity Index waa calculated, and provide a
sampla calenlation shewing emlenlgtion procedure,

Description of, and results from. sach lab’s velocity measurement

system check.

For sach impact, gyeport the following data:

Actual drop height

Peak~g

Dwall vime in millisecands ae 2 200-g
Dwell) tive in milliseconds at % 150—g
Severity Index

Impact Velocity

Electrofic format filename

Notes

The ambient eaviroument of the laburatory {temperazure and humidity)
measyred within 3 meters of the impact 3ite en each test day.

Py

EZach impact ahall be provided in electizonic form {regdable with a
spreadsheet or database program)

Hard copy printouts of sach impact tzaee (with detailad lavels and axis
markingsl. _
Videotape—Bach lab shall videotape eack precedure, iacluding twa drep

impact tests with the spherical iwpactor oate the OLPSC MEF and twe
drop izpact tests onto the their own MEP using the traspoline test

missile,

The videctapes of each lab's tests shall be sent to the CPEC in VHS, 8-mm, oz
Ai-8 uzun format. ‘
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— To: The F08.17 Subcommittes an Trampolines o
' From: Jean Kennedy, CPSC Office of Compliance
Scott Snyder, CPSC Division of Engineering
Scott Heh, CPSC Division of Eagxmem:g
Date: May 11, 1999
RE: PROPOSED REQUIREMENT FOR F381-95 TRAMPOLINE STANDARD
[FOR INCLUSION ON THE NEXT BALLOT]

The following performance requircment is proposed for inclusion on the next
ballot, This requirement to irnptovetbeplddlngnnpactmemzshontesungprmxs
submitted by CPSC staff:

6.1.1 The system instrumentation shall be checked before and after each series of tests

by dropping the spherical impactor (see F1446; 3.1,17) on the MEP pad (see
F1446; 3.1.10 at an impact velocity of 5.44m/s (2%). The peak acceleration
obtained during this impact should be 389 +8g. Three such impacts, at intervals
of 75 £15s, shail be performed before and after each series of tests. If the peak
acceleration obtained in the pretest impacts differs by more than 5% from the
peak acceleration obtained in the posttest impacts, recalibration of the instruments

o~ and transducers is required, and all data obtained during that series of padding

| tests should be discarded.

P!nsebeawacthatthspmposedreqmmemhasmtbcmmmdorappmvedbythe
Commission.
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Sports Siomschanics Irpact Reseaxrth lLab

Dx. B. David Halstead (Chairman of the ASTM F08.53 headgear standsard

committes)

Engineering Institute for Trauma and Injury Prevention
153 Mumni Memorial Building

The Maiversity of Tennessee -
Xnoxville, TN 379%¢-1506

Phone (8615) 974~-2070. Pax (615) ¥74-2016

email: dhalgreadeurk. edu

RiADESEwE - 1 {2

Head Protection Research Lab (formerly at USC)
David Thom, VP and General Madager

Bugh =. Rurt, Jr., President

Eead Protection Research Laboratnry
§409 Alondra. Blvd.

Paramount, CA 90723

phone (562} 529-3295

fax (562) §25-32397

email: infoghprl.org

= L ]

Bickinetics and Asgociates

DT James A, Newman

2473 Pon Reid Dxrive

gttawa, Ontaric K1E 8PS

Canada

Phone {§13) 736-0384, Fax (813) 736-09%0
Email: bxleviokinevics.com

Intertek Tepting Services

Jahn Saballi or Xaren Strumlock

3533 US Route 11

Cextland, NY 13045

Phone: (607) 758-6382 Fax: (§37) 756-9831
Beail: jsabellieitsgs.com
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Trampoline Pad Task Group — Proposals

Proposal 1 ~ “DR OP P@/W iT’H -DRPCWN

" The task group recommends that the severity index requiren"lent be deleted from

section 5.3 of ASTM F381. The test method would instead specify peak G and time
measurement values as follows. '

The time duration of the impulse during impact when measured at the 200 G line shail
not 3 ms and shall not exceed 6 ms when measured at the 150 G line The peak

acceleration of any impact shail not exceed d 200 G’s. All three drops should be reported
on the test report.

For purposes of clarification, the 3 drops described in F355, section 10.6, shali be
conducted on the same specimen. A minimum of 2 specimens shall be used for each

test.

o

Rationale _
interpretation of the round robin test data indicates that there is significant variation in
test results between laboratories performing the head impact test method specified in
ASTM F381 and F355. Members of the task group consider the severity index
caiculation, as specified in F355, to be a source of variation. The severity index
calculation may not be clearly understood by the industry and thus has become a
source of confusion. In an effort to improve consistency of test results, the severity -
index calculation will be efiminated and replaced with peak G and time measurement
values. These values were adopted from ASTM F1 447-94, Standard Specification for

Protective Headgear Used in Bicycling.

Proposal 2

The task group recommends that the foliowing drop test procedure be adopted and
performed on trampoiine frame pads.

The drop test must be perfo on g finished pad assembied to a trampoline per the

manufacturer's instructions. A fixture that simulates the trampoline’s frame and spring
- design may also be used in lieu of a fully assembied trampoline.

The im r sihali consist of a 50 Ib. mass with an impact surface of 3.5" x 8" nominai.

The impactor can be manyfactured from a 2x4 piece of Jumber that is 6” long with the
50 ib. mass attached. The 50 b, mass must not extend past the edges _of the impact
surface. : :




The im rshall b ed to a pulley or some uick release mechanism that
gliows the impactor to free il once released. The | r may also be attached to a

" guidance system, provided the system does not introduce significant friction during free
fall.

Test Procedure

Center the impactor over the frame ha be two springs. Raise the im act
o a height of 12" above the pad. Release impactor b ans of 3 quick
release anis he i or shall be dropped at the same location two times

without rearranging the pad, Move the impactor to different locations on the pad and
re e pro ure two more times. N

S

The frame pad fails if 1) The impact suria netrates more than 6" below the fo
surface of the springs 2) the padding atta ents fail or become arated from the

frame or pad 3) any other component of the frame pad fails.

Rationale _ _ ™

The drop test is designed to simulate a jumper's foot walking or landing on a frame pad
during use. The above test is a safety requirernent that will assure that a jumper’s foot
or leg will not pass through the space between the springs if he/she accidentally jumps
or walks on the pad. The drop test will not, however, prevent the trampoline frame or
springs from becoming uncovered if a jumper walks or lands on the pad. it should be
noted that manufacturers warn consumers not to jump or walk onto the pad. However, it
is foreseeable that some jumpers may accidentally walk or fand on the frame pad,
creating the need for this test requirement.

Proposal 3 — —D'ROPP%/W lTH b%w N

~ The task group recommends the following wind test procedure be adopted and
performed on trampoline frame pads.

A trampoline must be assembled according to the manufacturer's assembiy instructions.

sure to e the line in an area that is not sheltered from the wind b
buildings, treeg fences. etc. The trampoline shail be e to natural wind for a

iod of 5 days. Dyri is ti the trampoline shall be e ed towind s S No
less than 15 M.P.H. The wind speed shoyid be measured a minimum of three separate
fimes each day. The wingd speed-readings should be taken during times of wind gust -
and each of the readings shall indicate {5 M.P_H. or greater. A hand held anemometer
or r suitable wind s : ing device shall be used to take the readings. The

frame pad shali not be reattached or adjusted during the test period.
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o The frame pad fails if. 1) the padding attachments fail or become separated from the

/ frame or pad 2) the padding is displaced to such an extent that the trampoline frame or
springs become exposed to the jumper.

Rationale

The frame pad should remain attached to the trampoline frame during average wind .
loads. The above test will simulate how a particular frame pad will react to such loads.

It should be noted that the above test would demonstrate the short-term ability of the
frame pad to survive wind loads. This test is not designed to measure a frame pads..

ability to withstand degradation caused by U.V. radiation, rain, snow or cther weather
phenomenon. .




- Pat Weich
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Sealed Air Corporation

TEN OLD SHERMAN TURNPIKE / DANBURY, CONNECTICUT 06810 (203) 791-3500/FAX 7973615
February 23, 1999

Hedstrom Corporation
P.Q. Box 432
Bedford, PA 15522

 Mr. Welch:

Thank you for the opportunity to comment on the three proposals (2/1/98) involving trampoling
pad testing and subsequent specifications. - ‘

I commend you for your intiative in developing these.proposals, hawever, | believe that these
proposals have significant technicat shortcomings and weak rationale. Certainly | think there
are opportunities here to improve the existing standard, ASTM F 381, but | don't think the
rationaie fully supports the changes that are recommended.

Allow me to make several comments on the proposals, with Propesal 1 being our primary area
of interest:

Proposal 1:

As | interrupt the proposal: Trampoline padding is to be tested in accordance ta ASTM
F355byusingtwos;aecin'lensmatareead’ximpactedstiminmesamelocaﬁon.
The peak accaieration of any impact shall not exceed 200 G's. Additionaily, the
dwaﬁonshallnotmed3msatﬂ1e2006pointmd6msatﬂ1e'}506Iineforead':
impact. Allmreedmpsforeamofmetwospedmenssmuberemd(tctalofa
tests).

Rationale: ‘Current lab to correlation is poor and is suspected to be related to the
calculation of the severity index. Proposed acceptance leveis were adopted from
ASTM F1447-94, Standard Specification for Protective Headgear Used in Bicycling.
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1. There is no rationale stated that supports why the adoption of performance Jevels
used in F1447 are vaiid for trampoline applications - only impiied.

yield the same injury prevention levei as 3 20.1b., 20 in® cylindrical shaped missile

from 2 feet (F 381 sec. $.3)7 Thisis assuming that F355 would stili be the specified
test method versus the adoption of F 1448. ‘

3. What is the rationale that Suggests 3 ms at 200 G's and 6 ms at 150 G’s yields
acceptabie injury prevention?

4. |believe there was additionai reasons for why the lab to lab tests did not correlate
well, besides just the confusion on the Severity index calcuiation. Additional
variables that were net addressed include, impact velocity measurement location,
seismic-mass, filtering, variations in material from lab to lab, and digitizing rates of -
insttumentation,

Additicnally, who is to say that the propesed criteria of 200 peak G's couid be
dupiicated in a round robin test if the labs are not performing the test in accordance
~ to the apparatus requirements in ASTM F355, sec. g7 C

S. The current version of F381 and this propasal stili fails to clarify the test sSpecimen,
[f the purpose is fo test the finished pad including any covering, it should say so. If
the purpose is to test st the core material or a pad that has ng covering, the
standard should state this. '

200 G max and the appropriate time durations. 1 one of the impacts fails to meet §
ms duration at 150 G's, but is below 200 G’s, is that a pass or faj|? _
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Proposal 2:

1. The purpose needs to be clarified in this proposal. i states a drop test is o be
performed, but fails to state why?

2. The description of the impactor needstb be desaibed'beﬁer because it is not very
clear as proposed.

3. How is drop height measured? Ruler or velocity sensor? How is signficant friction
defined? g

-4

Proposal 3:

1. It appears that there could be large variations in wind speed conditions from one
test to another, thus making any test difficult to duplicate. The purpose of
performing any kind of simulated testing would be for the test to be replicated.
Being able to replicate the test is important because if any design changes are
made, the test needs to be replicated to determine the effects of the change.

2. The proposed test raises a lot of questionable scenarics. Considering the test is to
last 5 days, if there is too much wind or too fittle wing during this time frame,
considerabie test time would be wasted.

3. Maybe an alternative test with large fans yielding certain wind conditions wouid be
more appropriate? o

1 am in favor of adﬁancing the specifications of trampolines in these areas of concerns,
however, | think these proposais need to be refined a little further. ‘

| am available to discuss these comments at your convenience and can be reached at (203}
791-3698. :

Regards, | Z ﬁ 7
_/4&”» e
Sean P. Gorman |

Marketing Technical Support Manager
Polyethylene Foams
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tempetature conditions within the sample to thcvuubie'
"recovery of the material,

1422 Vanaﬁansmthe:mpactvdoutybmughtabomby
changes in crop height or Fiction in the drop guidance
mechamsm,

14.2.3 Use of headforms other than ANSI metal hvad- |

WULEULE

fmm“@wmwsﬂsofoﬂmwnghsormﬁgmmons

{spherdicnl, hemispherical, flar, eic.) will cause substagtal —
varigtion in results,

15. Keywords
15.1 Impact attenuation; playground; surface sysiem

APPENDIX

{Noomandatory Information)
X1. RATIONALE

X1.1 This specification addressss the irnpact attenuation
requirements of surfacing materials used under and around
playground equipment. A Consumer Product Safety Com-
mission study of playground equipment-related injures
treated in U.S. hospital emergencey tooms indicated that the
Toajority resulted from falls from equipment to the under-
byizg surface.

X1.1.1 Because head impact injuries from a fall have the
potenstal for being life threatening, the more shock absorbing
and attemuating a surface can be made, more is the Hkeb-
hood that the severity of the injury will be reduced. In

19 be life thregtening if the HIC does not exceed 2 value of

addition o the measurersent of a peak deceleration of the -

_bead during impact pius the tirse duration over Which the

head deczlerates to a halt is significaut. Theretors, a mate-

mncalfcrmuizmusedtcdmmavﬂeinowuashad

/7 _injury enteria (HIC), Head impact injuces are not believed

390

1000,

X1.1.2 However, it should be recognized thar safery
surfacing meeting these tesy measyrements will not prevent
nonlife-threatening injuries from occurring. The Consumer
Product Safery Commission states, “It is self evident that a
fail onto 3 shock absorbing surface is less likely to cause 3
sericus injury than a fall onto a hard surface. However, it
should be recogmized that all injuries due to falls cannot be
prevented 5o marner what playground surfacing materisl is
used.”

X1.2 This specification is limited to z test for g~max, HIC,
and conditions that affect them, thar is, drop height, temper-
amure, ctc. Other physical property factors could be taken
into aceourt in the comparson of surface systerns, but cur-
rently are bevond the scope of this specification. These fac-
tors should be considered and included after being studied.

i

o

3
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- lested successfully by an F1G approved testing institute. F
In exceptional cases {where no tesling procedures have bs tn decided yet),
the TR-COM-President or a person designated by the TR-COM-President will

Sm_5mmnc_u3m:_::£mmaoI_.ﬁ8«::33%_:_3m:n:mw.og::qa,:m__:m
equipment was tested successfully. - ;

The costs for testing by the testing institute or the TR-COM President have to be
paid by the manufacturer. The Secretary General may require a deposit,

Certificates are valid for Iwo years, After two years, a new Certificate can be
Issued by the Secretary General without further lesting or approval, provided the
Norms have not changed in the meantime.

A fee of Swiss Francs 3'000.-- will be charged for a new Certificate and lor a
prolongation. This fee includes the right to use the FIG logo, have one free page
of advertisement in both the FIG Trampoline Handbook and the FIG Bulletin and

_lo be listed In the FIG Handbook (address list) as official FIG manufacturer and in
the officlal list of FIG Approved Suppliers (Manufacturers), which is regularly
published to all member federations with the FIG Bulletin.

Each Emmm of equipment requires its own Certificate. A dilferent bed, SPrNgs,
frame, size etc. is considered as a another pisce of equipment. ¢

Cettificates

Manufacturers who provide equipment for World- Intercontinental and Conlinental
Championships and the FIG World Cup Final receive an extra ceriificate free of
charge. Member Federations may issue such certificate for their National
competitions, provided the equipment used has an FIG Cerlificate.

Testing procedures and norms for testing to be applied by the approved FIG
testing institute

Tha tesling instilule (see Address List) will control the respective equipment as
listad under 1.1 to 1.7 (Trampoline) and 3.1 to 3.3 (Tumbling} and follow the
testing procedures as listed under 1.8 (Trampoline) and 3.5 (Tumbling).

Testing procedures for Double Mini-Trampolines are being developed at this time
and may be introduced at any time by the FIG. Unitil such lesling procedures are
introduced, the Double Mini-Trampolines are tested by the TR-COM-President
(see 8). The TR-COM-President will control the Double Mini-Trampolines as listed
under 2.1 to 2.4 and may ask for or use any further testing procedure or praclical
test as he deems necessary.

1.1

1.2

1.3

Arrachmenr 3

SN 3 (CH ) 1 11\
1. TRAMPOLINE
Frame . ) .
1.1.1 Interior-measurements of the frame, with bed under tension, but without
frame pads:
Lenglh 5050mm + §- 60mm
Widlh 2910mm + /- 50mm
Height of bad {from floor) 1155mm + /- om_.:_.:,

1.1.2 For mmE:‘.qmmmo:m the profile of the fram~ must have rounded edyss.

Trampeline Bed
1.2.1 Dimensions of the bad under tension, ready for use:-
Length 4280mm + {- 60mm
Width -244Gem © + /- 50mm

1.2.2 The bed imust be conslructed from light cotoured bands, Smam. slrings etc
which musi be heid logether in such a way thal they are not displaced
during use.

1.2.2.1 Web Constiuction: .
Width of web under tension 5,5 mm +/-1,5 min
Distarice between any two webs 16mm (max.}

1222 String Canstruction
Widlh of slrings under tension  3mm H-1mm
Distance belween any twa strings no greater than 10mm

1.2.3 The bed must be strong-enoughi lo wiinstand wear, and nol tear whern in
use.

1.2.4 The jumping zone musl be marked out clearly in red on the middle of Il

bed, ) o

Length 2150mn +/- 40mm

Width 1080mm +/- 40mm

The cenltre of the bed must be indicated by a red cross.

Dimensions 700mm /- 30mm
Suspension

The bed must be suspended with springs in such a way as to present no danger
users. . .

The tension on the bed should be such that Ihe bed stabilises within 1 seconed
after contacl. :




FIG Norms

1.4

1.5

Area free of obsiruction benealh the bed

1.4.1 The trampoline must be constructed so that the compelitor will not touch any
part of the frame beneath the bed.

Safely Padding

1.5.1 The frame and springs must be ertirely covered by a shock absorbing
padding, the maximum thickness of whieh must not be greater than 55mm.
The padding must not cover any part of the bed.

1.5.2 The padding should be firmly fixed to the frame without E:am::m.:_m normal
aclion of the bed and springs. Nor should it cause noise through flapping.

- 1.5.3 The boltom of the padding, at the side of the bed, should not profrude above

1.6

the level of the bed by more than 50mm,

Safety Platform

1.8.1 Platforms must be placed at balh ends of the trampoline. The platform must
be made of a framework which Is firmly altached to the trampoline, The
platiorms must be constructed so that it is shock absorbent and the surface
must be covered with a shock absorbing mal, firmly fixed to the platforms.

The mals must have the foliowing dimensions:-

4
Length A025mm +- 25mim
Width 2025mm +- 25mm
Thickness al the bedside 75mm +{- 05mm
Thickness at the end 240mm +- 10mm

The plaltforms- dimensions must be such, that the mals are sufficiently
supported 1o ensure,” thal on landing, it supports the weight of the
competitor without coltapsing or folding.

1.8.2 The mat covering the platform must extend to the edge of the bed {covering
the springs).

1.8.3 Tha base of any Wheel stands.must also be covered with padding.

Spoiter mats

7
7.1 Spolter Mals must be constructed of a2 medium densily foam and covered
with a material which will slide easily.

]
1
1.7.2 The mats must be provided with two handles on one side of the mat,

1.7.3 Dimensions:-

Length 1700mm +/- 300mm
Width 1000mm +- 100mm
Thickness 100mm +/- 30mm

FIG Norine

1.8 Testing procedures and norms o be applied by the testing instilute
1.8.1  Definition

For the purposes of these lesting procedures, the following definition:
apply. ,

Deflection: The ability of the bed of a frampoline lo defonm to an impac
expre$sad as maximum deflection under defined test conditions.

Height of Rebound: The ability of the trampoline to return elastic energ:
alter a verlical impact expressed as a maximurn heighl of rebound unde
defined test conditions. . o

Deviation to the Side during Rebound: The abilily of the trampoline U
return few elastic gnergy in horizontal diraction after a verlical impaclt. It i
expressed as horizontal distance between the verstical falling line and Ity
highest height of rebound position under defined test condilions

1.8.2 Test of Elastic Properties -

1.8.2.1 Principle
A falling mass is dropped onto the trampoline and the thres
dimensional positions of the mass are measured during impac |
onlo the bed and during the fi s rebound alter impact.

1.8.2.2 Test mass and drop height: o
The test body is a melal sphere completely filled with sand wilh »
diameter of 40 £ 1cm and a mass of 60 + 0.5 kg. To aliach a |
magnetic fixation the sphere has a plated side (diameter 8 cm)
Beside the plated area there are two small ears lo attach salely
ropes. The salety ropes should prevent uncontrolled movemeni
of the sphere after the first rebound from the bed of the
trampoline equivalent to the use of overhead spolling rigs in
trampolining.

The fall height shall be 400 + 2 cm.

1.8.2.3 Release Mechanisiw
The sphere is fixed at the defined drop heighl by means of :
magriet. By switR-COMhing off the magnel the sphere i
released and allowed to fall vertically onte the lrampoline.

1.8.2.4 Data Capture and Processing:
Instrumentalion to record and calculate the three-dimensiono
positions of the sphere during impact and al the first rebound t
determine the required parameters tor elasticily. The rebourr
parameters must be measured with an error fess than 2Zem. the
defleclion of the bed during impact must be measured wilty
error less than 1cm.
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(ie: Use at least two video cameras {min. frequency 50 Hz) 1828 Parameters: . .
capturing the movements above the bed of the trampoline and o.m_nc_m._m the following _uma*.__m_.w.a for every test by use of Ihree-
calcutate the coordinates by three-dimensional cinematografic dimensional measurement techniques: . |
analysis utilizing DLT or a similar technique. The deflection of the Height of Rebound: z_mx_im_ height (measured in n:.: of the
bed during impact can be determined by using one camera and : sphere above the bed during rebound from the first impac! after a
two-dimensional cinematografic nalysis), . . : -, rea fall from 400 cr. . .
) Deviation lo the Side at Rebound; Horizontat Dislance {measured !
1.8.2.5 Test Ploce: i cm) belween the line of the fall (from 400cm) and the highest
The test piece is a new, unused trampoine with safely padding posilion of the sphere during rebound, .
but without safety platiornt if it is removeable. The trampoline Defiection of the bed: Maximal deflection (measured in cm) of
should stay on a smooth and solid gymfloor. the bed during impact of the sphere afler a free fail from 400cm
1.8286 Conditioning and Test Temperature; . 1.8,.2.9 Expression of Results: .
Condition the trampoline mounted for use for a minimum of 24h ’ ‘ Each tesl localion being tested 3 times, the relained values for !
at the tast temparalure of (2143} °C, ) : each point are the mean values of the 3 measurements.
1.8.27 Procedure: 1.8.2.10 Reguirements for Elasticity:
Carry out tests on the trampoliine at the 4 locations indicaled in When lesled according 1.8.2.1 10 1.8.2.9 Ihe irampoline shall
figure 1. : comply with lhe values given in table 1.
Carry oul three les!s at each test location. -
Raise the sphere to the required height of 400 cin. Release the Measurement Heighl of Deviation lo the | Dellection of the
mass and allow it to fall vertically onto the trampoline with a free point Rebound . _Side Bed
movement to the maximum height of the first rebound, P1 330 < x < 355 notneeded | 92<x<99
Check the video-recordings after every lest. If there is any P2 ¥ < 355 rot needed nol needed
devialion during the free fall of the sphere (j.e. by pulling at the P3 - X2385 - | notneeded [ notneeded
overhead salely rigs at a too early moment) repeat the tesl. P4 x < 355 155 < x <190 not needed

' Tab. 1: Figures for trampolines tested accordingto 1.821101829

*P4 *P3

183 Test Report

The test reporl shall include the foltowing information:
* mu._ . _UM a) reference lo these tesling procedures, FIG Handbook 1599,
b) completa iderttification of the frampoline tesled including manulacturer s
reference and date of labricalion: )
c) the temperature of test;
d) the dimensions of the trampoline as per paragraph 4;
e} the mean values of the paramelers measured of every iesl point;
N delails of any deviation from the procedure.

Fig. 1: Test locations on the bed with marked jumping zone
according to paragraph 1.2.4. The tocations P1 to P4 are the

midpoints to relatad parls of the bed and the marked oul jumping
zone.. .




